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US PAT NO: 5,886,152 [IMAGE AVAILABLE] Ll : 1 of 21 

SUMMARY : 

BSUM{12) 



For . . MAb V regio^by the use of site specific mut^ion with a 

long oligonucleotide. As^p example of obtaining a humani^P 
antibody as explained above, there is known an attempt* for 
humanization of rat MAb Campath-1 recognizing CDw52 antigen on 
human T calls (EP-A-89301291 } . 

DETDESC: 

DETD (26) 

3) Antigenicity of humanized B-B10 is much less than mouse B-B10. As 
a matter of fact, administration of humanized antibody, 
Campath-IH, did not induce anti-Campath-lH antibody in two 
instances (Lancet, Vol.2, 1394, 1988). 

US PAT NO: 5,885,573 [ IMAGE AVAILABLE] LI: 2 of 21 

SUMMARY: 

BSUM(8) 

A major concern is that the humanized antibody will still be 
immunogenic because of the presence of the non-CDR residues which need t 
be transferred in order to regenerate suitable antigen binding activity, 
in addition to any antiparatope antibodies that may be generated. To 
date two humanized antibodies, CAMPATH-1 H and Hu2PLAP, have 
been administered to patients (LoBuglio, 1989) . Both of these 
antibodies used the rodent amino acid sequences in complementarity 
determining regions (CDRs) as defined by Kabat (1987), along with the 
rodent. . . predicted to be solvent accessible near CDR1 . In both 
cases no specific immune response to initial treatments with the 
administered antibody was noted, although responses to a second 
course of treatment was seen in one study using CAMPATH-1 H for the 
treatment of rheumatoid arthritis (Frenken, 1991) . There have been no 
reported clinical studies using humanized antibodies in which 
other non-CDR solvent-accessible residues have also been included in the 
design. 

US PAT NO: 5,876,961 [IMAGE AVAILABLE] LI: 3 of 21 

DETDESC: 

DETD (44) 

The light chain probes were human lambda cDNA (humanised anti-CD3 
mAb .lambda. L chain insert [rat anti-CD3 mAb L chain CDR 1 s reshaped an 
human .lambda. Kern. sup.- Oz.sup.- Ab L chain: E Rout ledge 
Eur. J. Immunol. 1991; 21:2717) and (a Campath-IH .kappa. L chain cDNA 
insert (rat Campath 1 mAb L chain CDR's reshaped on human RE I .kappa. 
AB L chain; Page and Sydenham Bio/technology 1991; 9:64;) which. 
DNA Labelling and Detection Kit (Boehringer Mannheim, Lewes, UK) and 
employed to screen filters, possessing approximately 4000 lifted 
colonies, for antibody D light chain following the manufacturers 
protocol. Twenty potential positive colonies were detected and 10 
selected for further analysis. Plasmid. . . FRG) or the method of Del 
Sal et al. (1988) and 8 contained inserts of the expected size for human 
antibody light chain cDNA. A clone, pH210L2, was selected, and 
sequenced in both directions by plasmid priming following the dideoxy 
chain. 

US PAT NO: 5,8 63,537 [IMAGE AVAILABLE] LI: 4 of 21 

DETDESC: 



DETD(235) 



il^al ' * i I site flowed by a translational initi^on sequence 
(Kozak, supra) and a seq»ce encoding the leader peptide^rresponding 
to the anti-CAMPATH-1 antSodies (Reichmann ef al.T supra) The 
fragment 1 sequence extended through a Smal site and included the coding 
sequence for ammo acid residues 1-42 of the variable region of the 
humanized heavy chain. 

US PAT NO: 5,858,725 [IMAGE AVAILABLE] L l : 5 of 21 

SUMMARY: 

BSUM(4) 

The preparation of an altered antibody in which the CDRs are derived 
from a different species to the variable domain framework regions is 
disclosed in EP-A-0239400. The CDRs may be derived from a rat or mouse 
monoclonal antibody. The framework of the variable domains, and the 
constant domains, of the altered antibody may be derived from a human 
antibody. Such a humanised antibody elicits a negligible 
immune response when administered to a human compared to the immune 
response mounted by a human against a rat or mouse antibody. 
Humanised CAMPATH- 1 antibody is disclosed in EP-A-0328404 . 

US PAT NO: 5, 854,027 [IMAGE AVAILABLE] Ll : 6 of 21 

SUMMARY: 

BSUM(3) 

Antibody biotechnology is a rapidly expanding field with focus on 
diagnostics (in vitro: e.g. antigen detection, in vivo: e.g. imaging) in 
therapy (in this case particularly humanized antibodies with 
increased serum half-life and reduced immunogenicity) and in toxicology 
(e.g. anti-digoxin antibodies as a specific antidote for a cardiac 
glycoside overdose). Further areas of application are under development 
for the induction of transplant tolerance (e.g. by anti-CD4 AB) , for 
immunotherapy (e.g. CAMPATH in non-Hodgkin lymphoma) and for 
catalytic antibodies which in particular enable stereoselective and 
regioselective catalysis. 

US PAT NO: 5,846,534 [IMAGE AVAILABLE] Ll : 7 of 21 

DETDESC: 

DETD (4 6) 

The rat antibody and fully humanised antibody were compared 
in a direct binding assay to Campath-1 antigen. Antibody 
concentrations were determined as described in FIGS. 7 and 8 . The amount 
of rat antibody bound to partially purified Campath-1 antigen was 
determined as described in connection with Table 1. The amount of human 
antibody bound was determined by an ELISA assay using a biotinylated 
sheep anti-human IgG antibody (Amersham) . 

US PAT NO: 5,821,337 [IMAGE AVAILABLE] Ll : 8 of 21 

SUMMARY: 

BSUM(ll) 

The therapeutic promise of this approach is supported by the clinical 
efficacy of a humanized antibody specific for the CAMPATH-1 
antigen with two non-Hodgkin lymphoma patients, one of whom had 
previously developed an anti-globulin response to the parental rat 
antibody (Riechmann, L. et al, Nature 332: 323-327 (1988); Hale, G 
et al., Lancet 1: 1394-1399 (1988)). A murine antibody to the 



mterleukin 2 receptor ha^also recently been humanized (^en r C et 
al., Proc. Natl. Acad Sc«JSA 86: 10029-10033 (1989)) as ■potential 

immunosuppressive reagent. Additional references related to 

humanization of antibodies include Co et al . , Proc. Natl Acad 

Sci. USA 88: 2869-2873 (1991); Gorman et al . , Proc. Natl. Acad! Sci . USA. 
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DETDESC: 

DETD ( 31 ) 

Among the preferred antibodies useful for suppressing HIV-1 
production and CD4.sup.+ lymphocytes is a chimeric humanized 
single-chain antibody designated CD2 SFv-Ig. The use of chimeric 
monoclonal antibodies is generally preferable in the treatment of 
human subjects because such monoclonal antibodies: (1) may induce 
less of a anti-murine immune response and (2) may have a longer survival 
time in vivo (G. Hale et al., "Remission Induction in Non-Hodgkin 
Lymphoma With Reshaped Human Monoclonal Antibody CAMPATH-1H, " 
Lancet 2:1394-1399 (1988); D. Yasmeen et al . , "The Structure and Functioi 
of Immunoglobulin Domains. IV. The Distribution of Some Effector. 

US PAT NO: 5,795,572 [IMAGE AVAILABLE] LI: 10 of 21 

DETDESC: 

DETD (31) 

Among the preferred antibodies useful for suppressing HIV-1 
production and CD4.sup.+ lymphocytes is a chimeric humanized 
single-chain antibody designated CD2 SFv-Ig. The use of chimeric 
monoclonal antibodies is generally preferable in the treatment of 
human subjects because such monoclonal antibodies: (1) may induce 
less of a anti-murine immune response and (2) may have a longer survival 
time in vivo (G. Hale et al . , "Remission Induction in Non-Hodgkin 
Lymphoma With Reshaped Human Monoclonal Antibody CAMPATH-1H, " 
Lancet 2: 1394-1399 (1988); D. Yasmeen et al . , "The Structure and 
Function of Immunoglobulin Domains. IV. The Distribution of Some. 

US PAT NO: 5,792,838 [IMAGE AVAILABLE] LI: 11 of 21 

SUMMARY: 

BSUM(19) 

The invention finds particular application in the stabilisation of 
recombinant antibodies, most particularly chimeric antibodies or 
humanised (CDR-graf ted) antibodies. Particular examples of these 
include chimeric or humanised antibodies against CD2, CD3, CD4, 
CDS, CD7, CD8, CDlla,b, CD18, CD19, CD25, CD33, CD54 and especially 
humanised antibodies against the CDw52 antigen, such as 
CAMPATH-1H (CAMPATH is a Trade Mark of the Wellcome group of 
companies) . Further examples include chimeric or humanised 
antibodies against various tumour cell marker antigens. 

SUMMARY: 

BSUM(23) 

Immunoglobulins . . . preparation will be reconstituted to contain, 
an effective therapeutic dose of the immunoglobulin per unit dose, the 
case of the humanised antibody CAMPATH- 1H, liquid 

formulations or reconstituted lyophilised formulations preferably contain 
0.5 to 20 mg/ml of the antibody, preferably 2 mg/ml or 10 mg/ml. 



DETDESC : 



DETD (2) 

The effect of various additives on the stability of a recombinant 
antibody was studied at 37. degree. C. The antibody was 
CAMPATH 1H, a humanised antibody against the CDw52 antigen 
(Riechmann et al, Nature, 322, 323-327 (1988)), which had been produced 
by expression in a recombinant CHO cell line transformed with DNA 
encoding the heavy and light chains of the antibody molecule. The 
antibody was extracted from the cell culture medium and purified and 
was then stored as a solution (1 mg/ml) in phosphate. 

DETDESC: 

DETD (44) 

9 

% Peak C 
4. degree. C. 

62. degree. C. 

62 .degree. C. + 

62. degree. C. + 

Antibody No EDTA No EDTA Cu.sup.2+ 

EDTA 



IgGl 


0.54 


1. 


.58 


5.59 


C1H 


0 


2. 


.49 


27.98 i 


CD4 


0.4 


1, 


. 91 


21.52 


IgG2 


0 


1. 


,81 


3.77 i 



IgGl = mouse monoclonal IgG.sub.l antibody, 1 mg/ml in phosphate 
buffered 
saline; 

C1H = CAMPATH 1H of the type described in Example 1, 1 mg/ml in 
phosphate 
buffered saline; 

CD4 = Humanised antiCD4 monoclonal antibody having the same 
framework 

region as CAMPATH 1H and produced in CHO cells, 1 mg/ml in phosphate 
buffered saline; 

IgG2 = Mouse IgG.sub.2 monoclonal antibody 14139 commercially from 
Sigma, 

supplied lyophilised from phosphate buffer and redissolved with water to 
mg/ml . 

US PAT NO: 5,786,176 [IMAGE AVAILABLE] LI: 12 of 21 

SUMMARY: 

BSUM(31) 

The recombinant CDw52 antigen according to the invention may be used to 
develop simple and reliable assays for the concentration of 
antibodies recognising this antigen. As noted above antibodies 
against the CDw52 antigen, such as the humanised antibody 
Campath 1H, are being developed for use in a number of therapeutic 
applications. Accordingly, assays for such antibodies will be needed 
in a number of situations including quality control tests during the 
production of the antibody and the measurement of serum levels of the 
antibody during therapy. 



SUMMARY: 



BSUM(41) ^ 

The recombinant antigen^ay be used in the purification of any 
antibody recognising the CDw52 (Campath 1) antigen, for example 
the humanised antibody Campath 1H. The recombinant antigen 
may be coupled to a solid support and a crude preparation of the 
antibody passed over it. Only the antibody recognising the CDw52 
antigen should bind and the antibody can then be eluted by a change 
in conditions, for example a pH shift. Suitable crude antibody 
preparations include medium resulting from the growth of a recombinant 
cell line, for example a mammalian cell line, producing the antibody 
in question. 
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DETDESC: 

DETD{235) 

The . . . Sail site followed by a translational initiation sequence 
(Kozak, supra) and a sequence encoding the leader peptide corresponding 
to the ant i -CAMPATH- 1 antibodies (Reichmann et al., supra). The 
fragment 1 sequence extended through a Smal site and included the coding 
sequence for amino acid residues 1-42 of the variable region of the 
humanized heavy chain. 
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DETDESC: 

DETD(193) 

The . . . Sail site followed by a translational initiation sequence 
(Kozak, supra) and a sequence encoding the leader peptide corresponding 
to the ant i -CAMPATH- 1 antibodies (Reichmann et al., supra). The 
fragment 1 sequence extended through a Smal site and included the coding 
sequence for amino acid residues 1-42 of the variable region of the 
humanized heavy chain. 
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SUMMARY : 

BSUM(19) 

The invention finds particular application in the stabilisation of 
recombinant antibodies, most particularly chimeric antibodies or 
humanised (CDR-graf ted) antibodies. Particular examples of these 
include chimeric or humanised antibodies against CD2, CD3, CD4, 
CD5, CD7, CD8, CDlla,b, CD18, CD19, CD25, CD33, CD54 and especially 
humanised antibodies against the CDw52 antigen, such as 
CAMPATH- 1H (CAMPATH is a Trade Mark of the Wellcome group of 
companies) . Further examples include chimetic or humanised 
antibodies against various tumour cell marker antigens. 

SUMMARY: 

BSUM(23) 

Immunoglobulins . . . will be reconstituted to contain, an effective 
therapeutic dose of the immunoglobulin per unit dose. In the case of the 
humanised antibody CAMPATH- 1H, liquid formulations or 

reconstituted lyophilised formulations preferably contain 0.5 to 20 mg/ml 
of the antibody, preferably 2 mg/ml or 10 mg/ml. 



DETDESC: 



DETD (3) 



The effect of various additives on the stability of a recombinant 
antibody was studied at 37. degree. C. The antibody was 
CAMPATH 1H, a humanised antibody against the CDw52 antigen 
(Riechmann et al, Nature, 332, 323-327 (1988)), which had been produced 
by expression in a recombinant CHO cell line transformed with DNA 
encoding the heavy and light chains of the antibody molecule. The 
antibody was extracted from the cell culture medium and purified and 
was then stored as a solution (1 mg/ml) in phosphate. 

DETDESC: 

DETD (4 5) 

TABLE 9 



% Peak C 

4 . degree . C . 

62. degree. C. 

62. degree. C. 

62. degree. C. 
Antibody No EDTA No EDTA + Cu.sup.2+ 

+ EDTA 



IgGl 0.54 1.58 5.59 1.1 

C1H 0 2.49 27.98 0 

CD4 0.4 1.91 21.52 1.84 

IgG2 0 1.81 3.77 0 

IgGl ~ mouse monoclonal IgG.sub.l antibody, 1 mg/ml in phosphate 
buffered 
saline; 

C1H = CAMPATH 1H of the type described in Example 1, 1 mg/ml in 
phosphate 
buffered saline; 

CD4 = Humanised antiCD4 monoclonal antibody having the same 
framework 

region as CAMPATH 1H and produced in CHO cells, 1 mg/ml in phosphate 
buffered saline; 

IgG2 = Mouse IgG.sub.2 monoclonal antibody 14139 commercially 
available 

from Sigma, supplied lyophilised from phosphate buffer and redissolved 
with water to 1 mg/ml. 
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SUMMARY : 



BSUM(5) 



The . . . not haemopoietic cells, nor is it expressed on 
granulocytes, platelets, erythroid or myeloid bone marrow cells. A number 
of monoclonal antibodies of different isotypes have been raised 
against this antigen and reported in the literature, (G. Hale et al 
Tissue Antigens, 1990, 35, pp 118-127) . One of these antibodies, an 
IgGl antibody, has been humanised (Nature, 1988, 322, 323-327 and 
EPO328404). This antibody is known as Campath 1H (Campath is 
a trademark of The Wellcome Foundation Ltd) . A preparation of this 
antibody has been used to treat patients suffering from Non Hodgkins 1 
lymphoma, (G. Hale et al, Lancet, 1988, pp 1394-1399). 



SUMMARY : 



BSUM(37) 



Accordingly the purif ie Aiti-CD. sub. w 52 antibody of thAvention 

may be a rat, mouse or hufflln antibody wherein the amino acici 
sequences of the heavy and light chains are homologous with those 
sequences of antibody produced by the species lymphocytes in vivo or 
in vitro by hybridomas. Preferably the anti-CDw52 antibody is an 
altered antibody such as a hybrid antibody in which the heavy and 
light chains are homologous to a natural antibody but are combined in 
a way that would not occur naturally. The antibody may be chimaeric 
antibody which has variable regions from one antibody and 
constant regions from another. Thus, chimaeric antibodies may be 
species/species chimaeras or class/class chimaeras. Such chimaeric 
antibodies may have one or more further modifications to improve 
antigen binding ability or to alter effector functioning. Another form of 
altered antibody is a humanised or CDR-grafted antibody 
including a composite antibody, wherein parts of the hypervariable 
regions in addition to the CDRs are transferred to the human framework. 
Additional ammo acids in the framework or constant regions of such 
antibodies may be altered. Thus within the scope of the invention is 
included, any anti-CDw52 altered antibody in which the amino acid 
sequence is not one which exists in nature. However, CDR-grafted 
antibodies are most preferred of which Campath 1H (Trademark of 
The Wellcome Foundation Ltd.) is an example. The antibody chain DNA 
sequences including the CDRs of Campath 1H are set out in EPO328404, 
the disclosure of which is hereby incorporated by reference. The 
invention therefore includes a purified preparation of an anti-CDw52 
antibody wherein the antibody comprises one or more of the CDR 
sequences set out in EPO328404. 
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SUMMARY : 

BSUM(37) 

The medium is preferred for the production of all types of 
antibodies natural and altered. The invention therefore includes 
production of human antibodies wherein the amino acid sequences of 
the heavy and light chains are homologous with those sequences of 
antibodies produced by human lymphocytes in vivo or in vitro by 
hybridomas. Also provided are hybrid antibodies in which the heavy 
and light chains are homologous to a natural antibody but are 
combined in a way that would not occur naturally. For example, a 
bispecific antibody has antigen binding sites specific to more than 
one antigen. The constant region of the antibody may relate to one or 
other of the antigen binding regions or may be from a further 
antibody. Altered antibodies, for example chimaeric 
antibodies have variable regions from one antibody and constant 
regions from another. Thus, chimaeric antibodies may be 
species/species chimaeras or class/class chimaeras. Such chimaeric 
antibodies may have one or more further modifications to improve 
antigen binding ability or to alter effector functioning. Humanised 
or CDR-grafted antibodies (EP 239400) are embraced within the 
invention, in particular Campath 1H (EP328404) (Campath is a TM 
of The Wellcome Foundation) also composite antibodies, wherein parts 
of the hypervariable regions in addition to the CDRs are tranferred to 
the human framework. Additional amino acids in the framework or constant 
regions of such antibodies may be altered. The invention further 
includes the production of Feb fragments which are roughly equivalent to 
the Y branch. 

DETDESC: 

DETD (12 ) 



C1H • • • 7 "7, 7 pp 4216-4220). CHO DUK Bll cells cannot produce 



dihydrofolate reductase fghf r ) . These cells were engineer^to produce a 

JSS^W ^,^° dy/ .# > f th 1H (Wlnter et al " ^ature^ 

1 i ^2, 323-327), usinTplasmid constructs to express heavy and liqht 
antibody chains and the mouse dhfr. Expression is amplified and 
maintained using the folate antagonist methotrate. CIH 3D11* cells 
growing as. 
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DETDESC : 

DETD(186) 

The . . Sail site followed by a translational initiation sequence 
(Kozak, supra) and a sequence encoding the leader peptide corresponding 
to the anti-CAMPATH-1 antibodies (Reichmann et al . , supra) The 
fragment 1 sequence extended through a Smal site and included the codinq 
sequence for amino acid residues 1-42 of the variable region of the 
humanized heavy chain. 
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SUMMARY: 

BSUM(3) 

To overcome these problems, Winter and colleagues (GB2188638B) developed 
a method of humanising or "reshaping k such antibodies. The 
complementarity determining regions (CDRs) of the mouse antibody, 
which comprise the antigen combining site, are inserted into human 
framework regions thereby generating antibodies in which only the CDR 
sequences are derived from the original mouse antibody. This is the 
technique known as "CDR-graf ting" or "CDR-imprinting" . One such reshaped 
antibody CAMPATH- 1 (L. Riechmann et al, 1988 Nature 332, 

pp323-327 has been used successfully in the treatment of B cell lymphoma 
(G " • • Med - 1990 323, pp250-254) and rheumatoid arthritis (V Kyle 
et at 1991 J. Rheumatol. 18, ppl737-1738 ) . This has prompted the 
humamsation of a large number of antibodies for therapeutic 
purposes directed against cancer markers, for example the interleukin 2 
receptor (C. Queen et al, 1989 Proc. Natl.. . . Sci. USA 89, 
pp4285-4289) and carcinoembryonic antigen (K. Bosslet et al Brit J 
Cancer 65, pp234-238, 1992). A number of antibodies directed against" 
infectious viruses have also been humanised, for instance 
antibodies directed against respiratory syncytial virus (P R 
Tempest et al, 1991 Bio/Technology 9, pp266-271); herpes simplex virus 
(M. S. Co. . . et al 1991 Proc. Natl. Acad. Sci. USA 88, pp2869-2873) 
and human immunodeficiency virus (H. Maeda et al 1991 Human 
Antibodies and Hybridomas 2, ppl24-134). Humanised antibodies 
have also been used for imaging tumours after labelling with 
radioisotopes (V. Hird et al, 1991 Brit. J. Cancer 64. 
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SUMMARY: 

BSUM(4) 

The preparation of an altered antibody in which the CDRs are derived 
from a different species than the framework of the antibody's 
variable domains is disclosed in EP-A-0239400 . The CDRs may be derived 
from a rat or mouse monoclonal antibody. The framework of the 
variable domains, and the constant domains, of the altered antibody 
may be derived from a human antibody. Such a humanised 
antibody elicits a negligible immune response when administered to a 
human compared to the immune response mounted by a human against a rat or 
mouse antibody. Humanised CAMPATH- 1 antibody (Campath 



EP-A-0328404 rk ° f ^ We ^° me Foundat ion Ltd.) is disclo in 
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SUMMARY: 



BSUM(36) 



The medium is preferred for the production of all types of 
antibodies natural and altered. The invention therefore includes 
production of human antibodies wherein the amino acid sequences of 
the heavy and light chains are homologous with those sequences of 
antibodies produced by human lymphocytes in vivo or in vitro by 
hybridomas. Also provided are hybrid antibodies in which the heavy 
and light chains are homologous to a natural antibody but are 
combined in a way that would not occur naturally. For example, a 
bispecific antibody has antigen binding sites specific to more than 
one antigen. The constant region of the antibody may relate to one or 
other of the antigen binding regions or may be from a further 
antibody. Altered antibodies, for example chimaeric 
antibodies have variable regions from one antibody and constant 
regions from another. Thus, chimaeric antibodies may be 
species/species chimaeras or class/class chimaeras. Such chimaeric 
antibodies may have one or more further modifications to improve 
antigen binding ability or to alter effector functioning. Humanised 
or CDR-grafted antibodies (EP 239400) are embraced within the 
invention, in particular Campath 1H (EP328404) (Campath is a TM 
of The Wellcome Foundation) also composite antibodies, wherein parts 
of the hypervariable regions in addition to the CDRs are tranferred to 
the human framework. Additional amino acids in the framework or constant 
regions of such antibodies may be altered. The invention further 
includes the production of Fab fragments which are roughly equivalent to 
the Y branch. 

DETDESC: 



DETD{10) 



C1H • ■ • 11 * 1 P 4216-4220) . CHO DUK Bll cells cannot produce 
dihydrofolate reductase (dhfr) . These cells were engineered to produce a 
humanized IgG antibody, Campath 1H (Winter et al., Nature, 
1988, 322, 323-327), using plasmid constructs to express heavy and light 
antibody chains and the mouse dhfr. Expression is amplified and 
maintained using the folate antagonist methotrate. C1H 3D11* cells 
growing as. 
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